Clonal origin of non-medullary thyroid tumours assessed by non-random X-chromosome inactivation.
X-chromosome inactivation analysis was performed in order to assess the clonal origin of non-medullary thyroid tumours and to distinguish between multicentricity and multifocality in multiple papillary thyroid carcinoma (PTC). One hundred and thirteen tumour samples from 31 patients with isolated PTC, 16 patients with multinodular PTC, 14 patients with follicular thyroid adenoma (FTA) and 15 patients with follicular thyroid carcinoma (FTC) were collected. The corresponding normal thyroid tissues were analysed, and in 14 cases, tumour-surrounding tissue was also studied. Genomic DNA was digested with HpaII and HhaI previous to PCR amplification of the polymorphic CAG repeat, on exon 1 of the human androgen receptor gene (HUMARA). PCR products were analysed by denaturing gel electrophoresis, silver staining and densitometric analysis. PCR products were also used to determine the number of CAG repeats of patients with isolated PTC, FTA, FTC and of 41 healthy volunteers. Heterozygosity for the HUMARA polymorphism was found in 64/76 (84%) cases. Lyonization of the thyroid was observed in 15/76 (20%) cases, which were excluded from clonal analysis. Except for two cases of isolated PTC, all tumour samples studied presented monoclonal X-inactivation patterns, while normal thyroid tissue was polyclonal. Monoclonal patterns were also found in 4/14 tumour-surrounding tissues. No difference was found in the length of CAG alleles between patients and controls. Of eight informative cases of multinodular PTC, three showed evidence of multicentricity and five revealed patterns consistent with multifocality. Both isolated and multinodular PTC as well as FTA and FTC are of monoclonal origin. Our results also suggest that approximately one-third of multiple PTC have an independent origin for the different nodules (multicentricity). Monoclonality was also found in tissues surrounding some PTC nodules. No association was found between the length of CAG alleles and thyroid malignancies.